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(54) Title: LONG-ACTING DRUGS AND PHARMACEUTICAL COMPOSITIONS COMPRISING THEM 




(57) Abstract 

Prodrugs and pharmaceutical! y acceptable salts thereof are provided carrying functional groups sensitive to mild bases and capable 
of slowly hydroiyzing to the original active drug molecule under physiological conditions. The prodrugs are preferably of the formula X 
- Y wherein Y is a moiety of a drug bearing at least one functional group selected from free amino, carboxyU hydroxy! and/or mercapto, 
and X is a radical selected from radicals of formulas (i) to (iv) wherein Ri and Rj. the same or different, are each hydrogen, alky I, alkoxy, 
alkoxyalkyl, aryl, alkaryU aralkyL, halogen, nitro, surfo, amino, ammonium, carboxyl, POjHj, or OPO3H2; R3 and R4, the same or different, 
are each hydrogen, alkyl or aryl; and A is a covalem bond when the radical is linked to a carboxyl or mercapto group of the drug Y, or A 
U OCO- when the radical is linked to an amino or hydroxy 1 group of Y, and pharmaceutical^ acceptable salts thereof. Examples of such 
prodrugs are those wherein Y is a moiety of insulin, human or bovine growth hormone, antibiotics, propanolol and others. 
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(57) [fSfc] 

isPTSSSffiSS^T*, 7n K 5 y ^i5«fctf-€-©£ 

RStt«*fcfc< &fe 1 ^©WffiSfc^S&tewSST 
&D, *LTXtl. * (1) ~ (lv) (j£+, Ri*S<k 

tfRttt* H-r»5*s&BiftoT. -en-en* 

35> TA^Jk 7A-3*~X TAo^TA^As 7 U 
-As TJk&'J— A* (alkaryl) » 77M;K Any 
>, xhn, x**. 75A T^x^a, *A#* 
S'As POiHt, *&tiOPOiH.t»D;R>Mtf 

r«». r— T»<53^*fc«s^oT, e-n-en**. 



#at?&*] «n, fcitf-ewassj^wtctess** 




tfg 2000-515542 



2. ^: 



Xte, ^ ( i) ~ (iv) : 



OCT, Ri£>£t>*R2&, ^— ■CfcS*>3:fct±g&o-t\ ^n^tiTkfg, 7;l/* 
;k T;l/3^->T;P^;K 7D— ;k TVl/j&y — ;V (alkaryl) , 

, PO3H2, ^fc«0P03H 2 -e$>D ; R3*5<fct>*R4«, IrI — -e&sfr^fc&M 



X-Y 




(Hi) 




(3) !&g2 000-515542 

4. Yti\ (i) (CclT\ Ru tt7kSR*fctiX;l/*TaB»)s R2. 

5. Y&> -fVX'J ^^jfiltT5yaJ;tf/^^±*;l/#^>'7l/S. fej; 
tfR&R#S£«fc: Kn^^HSAV fcfc 1 ( i ) 

6. lo£fc&^nJ^±<DT5/Sft\ 9-:7;W-l^;l^ 

ty&ijfr (i) (CCT\ Ri~R4«7k^T^0> AttOCO- (2|5^*ffl*T?ti 

n— (Fmoc) — ryxyy) fc£9Wfc£ft*tv»s, w^oiSHm 
5 rnmco^ >x y -ymwfoo 

;V (i) (CCT% Ri~R4«7K3R-ea&Ox AtittWIS^ (W«C- (Fm) - 

8. 1 fcttf nw±©7 ^ y f m o c^ajwc^owftsn, 10 
c) , c- (Fm) -- r^x'jv) fc«k»)Bifc£ft-cv'*, nt^fBBit 5 

9. io^fc«^n^±0*;b^^;VS^Fm^v ? *;Wc«i:Dffi^^n. 1 
o3Sfc«*tl£U:®fc Fo*i/;Htf, Fmocr^ CfcWIMrai C - ( 
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(4) 0 0 0-5 1 5 5 4 2 

Fm) , N- (Fmoc) — f>X'J» fc«fc D«&£*lT^£, M^fgfflfg 

mmT'l&N, 0- (Fmoc) , C- (Fm) — (>XV» iC&OWWiZftT 

11. GlyA2i N P h eBi x ^fc^Ly sB29^<D2SSlT^yS-ei~3l@0 
Fmo cl»tt^, »^©l5H^5TO«g©-r>XU^M^T^oT, 
A£ G 1 y A1 — N— (Fmoc) -> f>XUX Phe^i-N- (Fmo 
c) — fyX'JX Ly s B29 — N — (Fmoc) — f>X'J >\ G 1 y A1 , P 
he»'-N- (Fmoc) Gly*', Lys B 29-N-(Fmo 
c) 2 — fyX'JX PheBi, L y s B29 -N- (Fmo c) 2 — f^XUX 
*3«fcD*G 1 yAi, PheBi, Lys^'-N- (Fmoc) a-^yX'J^^^ 

Wo 

12. GlyA2), PheBi, ^fclZL y s*™iu.(DMMT ^yM~U I ~3B<V 
2-XM-Fmo c (*W*IH»-pti. S u 1 fmoc) BiHS^-T^ ft* 
<£>fgB^ 5 JggES4<7M >X U >IS8Mfc"??fe o AtBJi, G 1 y A1 — N— (S 
ul fmoc) -'fyX'J^ Phe»'-N- (Sul fmoc) — T^XU^ 
% Lys B 29-N- (Sul fmoc) — f>X'JX GlyAi, PheBi-N 
- (Sul fmoc) 2 — OX'J GlyAi, Lys B 29_ N _ (Sul fm 
oc) PheBi, Lys B 29-N- (Su 1 fmoc) 2— <y 
X'JX *3&ZfG 1 yAi, PheBi, L y S B29-N- (S u 1 f mo c) 3— T 

© (Fmoc, Sul fmo c £fc& Fm) — f>XU ^i§2>&„ 
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(5) «FS 2000-515542 

14. t: hfecfctf^^S^l/^^^S^^n^ F m o c -f&RM*:^ 
1 5. N-F m o c - t7i ^'>yfe i^t7i ^^y7MU^;^f 

16. it- (?)\,*\s=- jV* h*>'tul>tf—J\') ^~>>B. 

17. e^7>"J y7;^i/-;i/^f ^xxf^. 

18. Fmo c -7o77/ p— 

1 9 . l!!;J<<D®3BSg 1 1 8 :®3:T? Wftifr 1 mcmm(D7u y ^ 

20. W*©ttH^5*~JBl 35l*T»©V>-fn*M5l»C|5<RON- (Fmo 
c) — f>X'J lt^Oi5Hmi.9TO«c©»M^o 

2 1. *^fc{iiMthN- (Fmoc) 3 — >*3cfcaV^fc 
fciu **<Dfe«ktf/*fc«ffl#l^.fc hN- (Fmoc) 

St^OfBBIg 2 0 «fS«t03&MM$Jo 

2 2. jarF&S*. ^^/c«^PjS#CDfc46tD, St^OfBH!*! 1 9^~^2 1 

2 4. §S^O|gHm5JS~m 1 3^£T*<DVvfftfr l JglcIBtt© 1 OSfcti^ 
2 5. tMON- (Fmoc) z-4 >X U J: tfN - (Fmoc) 3 — T 

y 5-8 BmmT?mm\c&$.i£nz>. g*$®teii£ 2 4 ^ts^^7a& 

o 

26. N— (Fmoc) — i >X U X^T^a DS#^tlS. Bt^cDfg 

27. jyxv>&mBn5--£ti2>ct*-£t>ic^ts, m^co^mmz 4js~ 
^2 6^*-eoi/^-rn^ i ^jcieiso^rffio 
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(6) #S 2000-515542 

Jl (Fmoc) -$S&Z?7MU-)l*?-;\s (Fm) -W.Wk~7u Y ? v V\ 

lemons er&fr-^ mi, m^rcimmm K^^^^n^mm^^o 
>m&*>u=> (GnRH) mim, ^mmnm^mK^^^^v-y) 
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(7) &m 2000-51 5542 

•^(clearing machinery system) J (Ctl&s iSS*^*^ U JHft*^»P*fe*4 
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(8) % m 2000-515542 

X-Y 
(i) ~ (iv) : 



-8- 



(9) 



2000-515542 




;k 7Vl/3 4^X Tj\s^*->T)\s*jW TU— ;K 7;1/*U— ;l/ (alkaryl) N 

/Nny"x -ho, 757, TZs^-VK, 

, P03H2, *fctiOP03H2-efet) ; R 3 *3cfct>"R4«. |BJ— T»*53^*feJ» 

Es^w«effl©fc46©ffiiS©3si«i«j [mar, ft«ig$Hg cm**, >r>xy » ; 

^SiSiSS (0H*fcf, tb«fi*;^ ^s/«S*;l/*» ;75yyjni/ 

->u> (flutar, r^->v' i ;>. 7>fc?s/y>, tr^^y^) ^tf-fe^z 

DX*'J> (0IJ*J£> t77^n-;K Hz^/y^X (cefminox) fc£tR::7 
fcf. FU^h^DA, bTn^^VBft (piromidic acid) % ^tfT.;!/? 7 * * 
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(10) mm.2 0 0 0-5 1 5 5 4 2 

7AI/W7^X (amlexanox) fccfctJ^n^D » ;Sl|3Wfo-M 
(Mx.l£> ^n7^'J>i, Jfr+f— Tf^ft (oxiniacic acid) fecbtf 

h u ;j3-7F is? v y<mmmm*5&zfms!kE.m cmar. 7 

^7/n-;l/ (bupranolol) N Yyf/n-;l/ (indenolol) . 

7M.(MX.&* T^ntT/k tiZ/i/Zu\*)W 7"7y^^x ^y^-7io 
>\ AZT*5<J;tfU/St£U;y (ribavirin) ) (cne>&cPS/£2ti%</\> ] 

*mmm<DR\, r 2 , rs^o^©^©*© r^/i^ki . rr;^*^ 

*/k ;*^;k x?-;k ^atf;K JVfu lf/kl3<fct?:^;k 

6 — 1 Oi«I?©7';-;l/7^;K W^ar, 7i-/l/^itft7fM 

^■rrci6tcffiffl^n5o r>\ny>j £i^5fflf§&> y"n^ y;w-cu tuu 

#fgBjl©$? $ L^fifflBSWcfcl^T, ^S^/l/ (i) R 

K R2. R343<fctfR4li, zkUre&tK f ITAtt, OCO-T^§) , T&fr 

, Ji^0 9-7;Vtl/-;Vy H4=-^*;l/#— ;V (Fmoc) : 7i?±iJlV&Z> (M 
MlC-D^XitJ^JV • x— • If y (LA. Carp i no) , Acc. C h e m. Re 
s. (1 9 8 7) 2 0. 4 0 1 -4 0 7£#j^cD<l£) 0 F mo cKt 

tt^. i!t5 9-7;l/tl/-;Mf;l/ (Fm) St, #;l/#:/gfc 



-ro- 



01) &m2 000-515542 

Aay>ftFmoc7^;l/ (i) (CilT\ Ri fe.ttfRz <D<J>& < £ 1 O 

n- l — -fz/r—fr* (C LIMOC) (ii) % 1 - 

^Z/V [f] h+i/*;l/^-;Wl/^y (B IMOC) ( 

Hi) , ->^yx;l/*y7^M (iv) fecttfftj&r&^v^V (i) ~ (iv 

Ko^>;U:fcJ;tf tfrij? hmSOHAtc F m o c fe^tfF mfcP«lc{£ffl-r 

(i v) ti. cf -ft* fcfcte-ffrlCTfriJ V ft p Hfe ZZfm^frtegift-VCDhUykftM 
*SttS*n*{k^SO— tC«-rSfe©1?. ^ota-fc^tf 

(i) ~ (iv) % »*L<ti7 5/fe«ktf/'*fetitHa 

yh^StcttW^LfcFmtt, f«K©5ai¥fi«feft CT£ta-5pH7. 4 feet 
tf3 7°C) TT% *D7l<^<S (j8HttliK:«fcS) £SttTjS«t7^y\ thW 

*»^dF7 7^ ^v^U (i) ~ (iv) ^tyji^M^i:©^ 
9-7;l/^Ur:;Vy^-;l/-N-H Fd^7^>W5 K (Fmo c-OSu) 



-ii- 



(12) ^2000-5 1 5542 

; T^y&XZft HP^^;V^^;V^SJESLT«W^'a-r^> 9 -7 Mis— 
h^^*;l/^-;V^D'J F (Fmoc-C 1) ; h^^*;Vi:RJS 
LTS-FmS§W^^§9-^nn^f-;V7;V^L^y (Fm-Cl) 
yx^- (Bodanszky) fc^Ftl/y^ (Bednarek) , 1 9 8 2^) ; &&Xfti 
;V^->;^t^Si:KfSLTXX^;Hk-r^ 9 -7)\>*ls=-)\,*Z /—)], (Fm 
-OH) ?)<£9&\ Q-7M\s^^jV (Fm) <DV^ < Ofr<D^#{**Wf 

& 0 fcn^n-cv^ looptt h'j7Mo7tf;H (t f a) T?&t> % c 

TFmoc-757i (Fmoc-n^-») fcJu 2UaMfc^;l/fc43l^T4B^ 
Lfc (^-^ (Burch) 6, 199 1^). 

8»C£S [<HU (Glu4Tyr)] OU>IWt) 9 jK*6fc. Ly S B29- 
N— (Fmo c) i — fyXVy x PheBi, l y sB29_ (Fmoc 

) 2 — f>^'J> (SHft) IS&ZfG 1 yAi , PheBi, LysB29-N- (Fm 

oc) s-^y^'jy (3o^t©75y»cia mto to^-rnfroigttfl: 

( p H 7 . 4 % 3 7 °C) ©SH^-fkJ&^-To 

i2(t sEft^v Y<DtsiW.>f)\<^—^\s^M^m£'t (Fmoc) 2 — T>X 
|JV (2ml 10%DMS0^3mg/77h) *5 «kt?N P H— T >XU > ( 
3mg/77h) ©mieDKE^S-^^M^-ro 

0 3fct> TEn^V YCDisM?)^— XU^frKRig? (S u 1 fmoc) 2- 
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(13) 000-515542 

.fctfGlyAi, PheBi, L y sB29- N _ (pmo c) s—TVXU^ (HgJ^ 

(streptozotocin) (STZ) v hC»jfil?g^;Vn— X l^WCRt^t* 

#0GlyAi, PheBi, LysB29-N- (Fmoc) (I 

m6te, STZM»ii77K©PheBi, L y S B29- N - (Fmo 
c)z-^XU > <Di£lHlja-£a^ M^V^-x U^/l'fcTtf 

*3®Bfci\ ^%18:-^<D«fc D <k^SISK*ra^|-r«fe4&<D«fm*afcg:U: J: Digit* 
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(14) 



^2000-515542 



«T^5„ ^^'JVftStt (IDDM, IS!) Sfc«-T> 

xyy|Ptt#ttiRSi (NIDDM, IIS) i:LTBlJ*Wtc^-r«ci:*^# 

§0 B#i£#roi#j 9 0 %<o«f^a#ti, i \mmmffiT*$> *> , so t± 1 

S!T2d5o *H<DI IS!ffiF^#|(0»7 0%« N ^>X'J VWteK: SB 

<g-r >x y >«©^s8*^So i mmmmmm-zimm^v & -m 

® Lfc £ ^iBf «fc t? 0 ^-1/ w >x y y?£ftWtz> c t D , 
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(15) &m.2 000-515542 

o 

fl5't»© < gatc:feV'»TMil*efeSo -Y>X'J VCD&T (s. c. ) ^g|*5 
feme J: 0 & 0 /&#J ITi/^o 

* * fc it f? >-r vx y > «fc t> t ftjSEJKtejWtt^ c i: «?ns ob&© 200 
„ Lfrufc^isai-r**:* soit^y^u^ ft&js^swarrste^ 
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(16) 000-515542 

(u) ti^nSo •fyx'jyWiiiKi, *92 su/mg^^w-rSo 

NPH^yXU> (NPHtt, -a-h7;^n^5yA-^K;l/> (Neutral 
Protamine Hagedorn) £rg-f) „ fe«fcCf-<>XU >0&lB£$& r .MI:?£;fcti>K: 

yy- (Lente) ^>X'jye^ 0 

lT«ffltt^yX'J>a, 1. 5-2 OB#^(DfBB^fflL?£fc#K 20 
«7/Vh5l^T- (Ultra lente) -T>7'J >£fcy:5£:g#§£H' >X l> 
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(17) 1512000-5 1 5 54 2 

m 

^f>X'jy(t «El(|i(0fei6»cjpJfflRr^&3O(DT^yiSi: 6oo*^#*->;l/ 

« j enw±©±iB^^*;i/ (i) ~ (iv) tc^o. lotfett^neuiOG 1 y 

a' :fc£0P h eBi 7^;l/M7 5/lT\ Ly s B29 <De -7^/St% A 
s nA2i ft&xfT h rB30O^*;V^->;VST. *5 Jctf/i^te G 1 U A4 % g 

i uAi?^ g i u b 1 3 > g i uB2i omM^^^^M-em^nx^^o 

. 10*fctt^nU±<0^^» (i) ~ (iv) JC<kD N ^!ThrA8, Ser»9 
. SerAi2 N Ty r*' 4 , Ty r*", S e v*K TyrBie^ Tyr 626 , Th 

^■tttUiOFmo c^atC^Os G 1 yAZifecktfP h e b i ©jSH^flST 

X'jy^?©A', B' l3&Xf/'&rc&B**1iLK 1 ~3{0<DFmo c B&S^-T 

panic l±G 1 y A i -N- (Fmo c) i P h eBi _ N 
- (Fmo c) i -^JctfLy S B29 — N— (Fmoc) i — T>X'J> S G 1 y* 
Phe 6 '-N- (Fmoc) 2- G 1 y A 1 , Ly s 825 -N- (Fmoc) 2 
-43<fct>*P h eBi , Ly S B29_ N - (Fmo c) 2 — T>XU>, ^3«tt>*G 1 y 
a', PheBi, L y sB29-n- (Fmo c) V*^#5>n§o 
rS'ltfcFmo c. Mz.lt 9-7 >V*U-J\s*^>\s-N-hL Kn^^^W 
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(18) #$2 000-5 1 5 54 2 

^ F (Fmoc-OSu) £<D4 >X V XDRfoKZ D , HPLCffimD§i 

^wimmm^icmnmmxm^ti^. ^-^^ fu-n-fhi 

>^#^rc46tc, i ■chdmmt ^ ;mi$mm^mx& t - b o c micxoum^ 
n, umztLtc-iyxv >mmmrmm(DF mo c-os u^sjsu ^lt^ 

^yxuy (c-Fm) (Dtui^i/jimrcwmmoirctbi^ -r&fr-^ * 

3$ A s nA2i&j:t;Th r B3o s ifc^tfG 1 u»*. Gl u*'\ Gl u^s^^g 

i uB2i^^c$5i/^T, ^yxu^foiirsyi^ t-BocS 
te«fc!)««Jfc:«SU &K:3X*S<dkjS (ccm (l) aai*;l/^'>;H 
£\ o--hn7x/-M/c«N-t Fd^-X^^W5 Hi:© 

SJSlCck9?g'l4xx-r;V»c^&L ; (2) 9-7;V^U-;i/^^y-;vto?g 
tfkxxf;H©^^-f 5^y*-;KDSaTT?firv^ ; fit (3) G^t-B 

ocl«lt5) ^rtfdo f^&T&, N, N' 

9-7;^ Z /-;Mo £0 4 - -J* ?-}}sT ^/\ZVis>K&2> 

ti;\s#*is>\sM(D l x^OitJ^xxx;Mb, Wt^x t-Bo cl(DW^f#% 

T^yfecttf^^^^S (N-Fmoc, C-Fm) ©M^g^^nfc 
Fmo c -^yX'J >M#^SWi:-r^fc^ N IDtN-Fmo cifft^F 
moc-OS uk:J;DPSiU ^tN-Fmo c -T>XU >^rrgttxx^;l/tc^ 

t>)\s#*i/)]s$5&TS\i Fn4^>;l/St£S (C-Fm, O-Fmoc) ^B$l£ 
tlfc F rru Fmoc — f >X U VM^ftcDllfS^fc MJKzT t - 

BoctCcfcOiSSb, C-Fm^>XU^#ffc*±iB©«fc3£IH§8U M^T 

B o cS^Mil-rSo 
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(19) #«2 0 0 0-5 15 54 2 

7 = A A;l/^^J:t>*t Fn^^Htll (N, O-Fmoc. C-F 
m) Al^nfcFm, F m o c >X U >i»ii(DfcJ6tC, N-Fm 

mtZZttfTZ&o «I^>7U -y<Om\t, B16-Tyr->Histb 

<<Z/Mymm> (#-X*/l/A (Kaarsholm) ^^F^^-feV (Ludvigsen) , 
1 9 9 5^) , fcJ^tfB 2 8£><£lf B 2 9 {40^07 5 / »J^#$nT 
i/^L y s628 p r oB29 t: h^yxiJ>iW W>X'J>'JX^n (lispro) 

g|5ii*^^B5lK«cJ;t)ffl3iT$)^ (Camp be 1 1 ) 5k 199 

^B^O^e / - N- Fmoc-^>X'J [jtfU (Glu4Tyr) 

^'-fciO'b'J-N-Fmo c — T >X U >Pa^i*ti. [s|?y 
(G 1 u4Ty r) ] V >m<tW7mte£9MfcT%> ^n^tt**©^ >X 
'jy©2-9%*«J:tf< 1 %©4^«^^Wt5o jELU^fiJ-g-eMiE^ffl 

«J*««f*o M^fflttOfcft^, *Sfi^«, £?£L<fiN- (Fmo c) 

3->r>xy>^rc«N- (Fmoc) 2 — r>xy>si»f*^te*fcttw^oii 
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(20) &m 2000-515542 

*Mfe««thN- (Fmoc) 3 — OX'J^fcteN- ( 
Fmoc) 2-^>X'J>©^fn^ *fc«M^r©g-&#|7?feSo 'MT^tl 

ti Fmo c— j>xv>mmmc&&femiz, aMtt-^xu^B© 

t5^fc^fSn§o 3 (Fmoc) -- T >X 'J yWM^MiE^U^ 

m*. mmim^yXVycDi&mtk, N- (Fmoc) 2 :}o£tfN- (Fmo 

c) 3->r>xy>o^sj[f^ffli:ie-&^s (cne^t, Tmm^uzm 

<i©pi:ffl!lffi(Dgij©IU8ifil«lfc:*v>Ts *fP£<D»?»^ *A ^fccfctf h 

U-N-Fmo c — ryX'jyifM^ttfo N- (Fmoc) 3 — f 
>X'JXt S*WtcS^ffltt-r>XU>T^D ; N- (Fmoc) i — (y 
XVytt, [t°V (Glu4Tyr)] V VttfbW^fc <fc 0 fflJ&T S . 40 
~8 0%£»3*Wte?Stt*?fc!K ^07j<?§^^T^^^Jg^b> ^bTN- 
(Fmoc) [#U (G 1 U4Ty r) ] V>mftffl%mK.& 

K> MJ&r 2 ~ 9 %£^tfrtc?SttT-& t) , frozk^*T^8?&aMgi/ \ 
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US^hyfDilM^ (Remington's Pharmaceutical Science) J N x— • 7"— 
;l/ • ^xV^-a (A. R. Gennaro) ff % ^ 1 7KS, 1 9 8 5^, 77 *fflJK*± 

(Mack Publishing Company) , (Easton) , ^>^>/WS- 7*h\ >K 

ja 

(D xhi/^hyh^ (stz) jai^^hcii 

tXO^fX^^h (18 0~2 0 0 g) ^7^Xvy^fiM (Weiz 
mann Institute of Science) CD^/V-tVW^SP (Department of Hormone Resea 
rch) fr£>#y&£ftfco HEcJPSti. T^xnlfy*- (Meyerov i tch) 6> 19 87 

, \c^^mc\z.mm\^tco. iM^tiii( P H4. 5) ^oxh^b 

(i i) ^>X'J oi/y*t-€©Ii»t Wneyf ( 
Meyerovitch) 6. 1 9 9 0, lc J; OSHtt^ns <£ 9 y bBffiMfrZX^L 

XU 1 % h U h > X - 1 0 0 TRl^bLT. ii^Ubfco ±}f£r3<M^3f 
SUftifl (WG A) -7#n-X;^A (i/^7 (Sigma) ) tcMLfc 0 ^SL/c 
^yX'J«*», 0. 1 %HJ h>X- 1 0 0, 1 0%yjtD-;K 
33&Z?0. 1 5M NaCl^tft^50mM ^Xifi (pH7. 4) 
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(22) &m 2000-515542 

J;OV>X'jyiift(DfflfW^T©Ka (Mi) *5«fctf (iv) tci; 

*fmKuv WU (Rodbel IK 1 9 6 4, D :7 v y Mi» 

MMbfco t7^^rX^-77 F^tt^^T/J^c^J^ 3ml(D 

, NaCl, 11 OmM ; NaHCOs, 2 5mM; KC K 5 mM ; KH2PO4 
, 1. 2mM;CaCl2. 1. 3mM;MgS04 x 1. 3mM;^3j;tfO. 7% B 
S A^Mt^KR B&gfflg (pH7. 4) tC«Lfc 0 «tb<Satb&*«&* 
)\/#>fl/ (carbogen) (9 5% O2, 5% C O2) ©#i^TT*2 SmliBR:/ 
^X^y^JS^T3-7^— tf (lmg/ml) fcJ^Mffctf&fTofco 5ml<DI|g 

MSSil^ (3x 1 05«/ml) %7^xrv?s^7MZ'frm (1^ 
-fT;l^7cD0. 5ml) U *;Wy©fi^TT3 7tt*6 0m -OX 
'J^^#4T$/ctt#tTT% 0. 2mM[U-'4C] 7j\/^—XtPifc-{>* 

3 (l/WT;l/Sfct) 1. 0ml) C D*&b5-frT. mBLtcmM^<Otm 
?g14^H-i5(Lrc (A— rV- (Moody) 1 9 7 4^) 0 jH@!«ft»ft?Ji>f 

>x u >iHS^f^-X7^ y J: D 4 ~ 5 ft et-x^-ry 3 

x 1 05«/hSfc9 2 0 0 0 c pm ; Vom> 3 x 1 0 5 M/hSfcD 8, 
000-10, 000cpm) o Z<Dmi£mcl5^Ts ^>X'J HtS^ 
;£ED5o{fi=0. 1 5 + 0. 0 3ng/m|-e»-r§ (S/jc^^— (Shechter) £ 
ny (Ron) % 1 9 8 6^) 0 E D5o{fi= 1 5 ng/m I >X U 

(iv) ^fni/V+t-^Sttit 
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(23) &m.Z 000-515542 

(G 1 u4Ty r) ] ttV^mittZo 1IWit«'J£}£*I'& ! $l (5 0mM -n^X 
(pH7. 4) -0. l%h'JhyX-100*ill§i6 0nl) tt, WGA 
mm-4>XV>&&ft (5 g*>/^H) . 2 0mM MgCh, 2mMMnC 
l2 % 100|iM AT PjQ&XfmZVmg. (lng/ml~l Omg/ml) 
V*fe(±>f>xy >R»f***&LT^fc. 2 2°CT'3 0^I-l'^a^- 
i/ay|, #U (G 1 u4Ty r) ^Aqx.^ (MlgO. 7 rag/ml) Chic£«? 
RfSfctB&U Cin*2 O^WBlff^^ EDTA (2 OmM) ^r*q^^> 

^□^VKtt-r&im&^e/^n-- Tvl/tftf* 0&*S*&*R 1 : 1 0 0, 0 0 0) *5 
«ttfi25 i - b S A-*X*^nS/>*g^^^-raSfciWfc36j!l3iffiteJ:0^ 
»Lfco CO^giJ&iRJ^lcfc^T. ^yX'Jytt, 2 0±3ng/ml<7)lf 

JgT«^tD^CO^ffl^(Siit-§o E D5o{fi= 2mg/ml^-r^^X U 

(a) &m 

\L h-f^XU > ( 1 0 Omg, 17. 2/imol) 0^4 Z S Xi*J ^ 

x^^;l/ (Biotechnology-General) „ h (Rehovot) „ ^X7XM^ 

mm^^ffc) 17. 4 nig (1 7 2 jimo 1) h V ^f-fS/T 5 y^fZ^'TZ) 
4m\<Dftffim®l(Di/?t.?-)\/fcjl,l A r5.}z (DM F) &C®}§bfc„ ^(CFmoc- 
OSu ( 5 8 m g , 172(imol) ^AD^fco i£— fcKJSfi^fcl* 2 5 °Ct? 2 

moc-^>XU >&3W*©ill-&%jb<f# £ tlx C tl^r^ffl H P L C J: 0 #8t 
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(24) 13*2 0 0 0-5 1 5 5 4 2 

(b) N-Fmo c— fyxv>mm^<Dmmtmm 

m£.fm}®fatt, HPLC?tI»7i. (*;l/^ (Merck) s 
(LIChrosorb) RP-18 [7^m] ^Mt^'J^nX^-h (LIChrosCART 
) 2 5 0- 1 0mm) ^l&Dtttf fd£*§H P L C (X^* h^~7J i?y ( 
Spectra-Physics) S P 8 8 0 0ltt^n7 h^77^-^fi,) tc#Lfc 0 
H20*00. l%h'J7Mn^ (TFA) (r§?SA) ^r-lr h-hU;V : 
H2O (7 5:2 5) $>(D0. 1% TFA (r§^B) fr£$I^I22M^cLfc 
o 1 ml /^£bfc 0 N— (Fmoc) 1 — f>X'jyil«i, 21. 1 

, 2 1. 943^022. SftOlUnmmVlJ^l+fribttimL, N- (Fmoc) 
2-^>XUyiiM2 6. 3, 2 7. 133j;tf2 7. 7 ft<Dffi$mf&"e. Z 
LTN- (Fmo c) 3— Y>XU>«3 1 . 5 ^^PfP^TML Tc Q 2 1 
~2 3#> 2 6-2 8#4o<£tf3 1. 5 3 ;VU SlGfiSKfll 

u rfk^w b fc 0 2 1 ~ 2 3 # (^ y fw-r u 

My-Fmo cW^-Fmo c — f >X'J >S§aSf£3;-e£ P>tcffl^Lfc 0 
-r^xy^^tcM-o-bfcFmo clOitt, CH2 C 1 2 5 0%fc^y> ? > 
^<t§gE^MC»N-Fmo c — f>X'J>iWffl{a^ 3 0 1 nrnt^ 

( c ) N - F m o c -< ( D >S§ mfaVit^&i'ftViMffi 
HP L C^tCjz^^W^lltCiD^ 7-OCDN-Fmo c — r>XU>g§#te 

F m o c — Yyx V ®%Kmmcftmir 2> z. £tfiT*%, «M-£3§ffi£ 
nsmWefflSb/c^lti^n^o Phe^ LysB29_ N _( Fm 
oc)2-^yX'J> WPI=2 7. 7#) ^tfG i y*>. PheBi, L 
yS B29_ N - (Fmoc) 3 — (yTsVy^ Iix^^h-;l/^vKoA^ 
1imz £ D1»ft?#T bfc (ID o 
(d) PheB' N LysB29-N- (Fmoc) 2-^yX'Jy©M 
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(25) &m2 00 0-515542 

^ty&Mmz&K>. PheBi N Ly sB29-n- (Fmo c) 2— 

*'&f8.-?2>rztb<Dixmm%:mwLrc 0 g i y^nmts i ^m<o-mm^- 1 e 

r t -7f;^J:t>m^LTDMS0/E tzN (2 0 : 1) WIT, It 
fflLfcHS^^TT* t - B o cStc.fcO^W^SLfco HP L C^CJ:^^ 
Itfit G I yA' -N-B o c-^yXVyit, Mi:bTDMFfeOTli:b 
TDIEA^fflLT, ilSiJ(7)Fmo c-0 S u (lOSi) tSJS^-e/co T 
FAt«U HPLCTiSbt, (—5 0%) T*Phe«i, Ly 

S B29_ N _ (Fmoc) 2-^>X'J>^)S?tto 
(e) N-Fmo c-^yX'J>l»#(D»Wtt«M 

ucgi^-r^o 7mm-\(Dmmw(Dmmm^ mmcommtmci&yhrco n- 

(Fmoc) i-^>X'J *3fc<D-Y >X U > <£ 0 *>TMc^142>M£TL 
TV^fc^-efe?.^ — 73N- (Fmoc) 3— Y>XUV«. 

{gTLfco -T&frlS, t/, v^Jclf hU-N-Fmo c -r <>XU>«. [tf 
U (G 1 u4Ty r) ] U ^«J^^C <fc 0 W^T Z> t s ^n^n#3fc<7M y 
X V yQEM^mhtlO) 40 — 80%, 2 — 9 %*3 ^t?< 1 %^-To WM<D"7V 

vmmmmK^mn^(D^m^m^mm%m^^K>. Fmo c— rvxu 

^m^{gV^^m^^-ro -t&fc>-£, G 1 y A1 — N — Fmo 
c — T >X U >*5«fctf ~>*-N - Fmoc-^>X'J Vtt, Hifi^fiKM^^^ffl 

^nf n^^-Y yxy y^wa^KO 4 . i%$s&t$q. 4 — 1. 
4%^-r o 7^>±T<Dmmwiz. pH8. 5-e2BP^o-r^n.^ 

fttCo 

mi '• N — F m o c — f >X U y^{*<Dfc^1£#$?#T 
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(HPLC), 
ft* 


4x^ b 
(%) 


Fmoc 
/» -pa)* 


Fmoc#A<7>{£g 


[M+H] + 


N- (Fmoc) j- 


21. 1 


3 


0.8 


Gly* 1 




N~ (Fmoc) !~ 


21.9 


6 


L 2 


Lys* 9 




N- (Fmoc) j- 


22.8 


4 


0.9 


Phe* 




N- (Fmoc) 2 - 


26.3 


12 


L. 7 


Gly^Lys 629 




N- (Fmoc) 2 - 


27. 1 


6 


2. 1 


Gl/'.Phe 81 




N-(Fmoc) 2 - 


27.7 


14 


1.9 


Phe^.Lys 629 


6252 6255 


N- (Fmoc) 3 - 


31.5 


30 


3.4 


Gl/'.Lys^Phe" 1 


6474 6475 



a 6 0%r§7gA (zKffO. 1% T F A) £4 0%fg?&B OMzb— MJ 
;1/:tK (7 5:2 5) fpoo. 1% TF A) fr£4 0# (lml/#©«B£) T? 

1 0 o%mmB^TB^nrcmm^sm^mvx, (Merck) , u^n 

7,yr— (LiChrospher) 100RP-8 (5^m) ti^I+lcJ: t>5S±£bfc 0 

b HP LCt«};t)t#P,nfcM^tlKtcS"^<o 
SI! : Fmoc — OX'J >^i»ft:eD^ < O^Of^tWWlR 
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Fmoc^ A © 
SI 


(pH7. 4) 


( nH7 4- m 

g/ml) 


(%) i 


i& <7~> 4Ai <^ 

(2 B %7 
pH8. 5) 




c h 




mm 




i nr\ 


i nfl 


N- (Fmoc) - 


t h 




»m »-»•* vji% 


~3 


40 ±2 


95 


N- (Fmoc) 


t h 


Lys^ 




~o 






N- (Fmoc; ,- 


t h 


Pne 




— "O 


*7C -4- A 


AC 

yo 


N- (Fmoc) 2 - 


t h 


Gly", Lys 






«-> i_ i 




li yrwocj 2 




\JLj y rue 




~2 


i 


97 


N- (Fmoc) z - 


t h 


PheM^ys 829 




~2 


9±2 


95 


N- (Fmoc) 3 - 




Gl/'.Lys* 9 , 
Phe 8 ' 


*5 


—0.2 


<1 


98 



tbfco 







ffi *r ^ 


pH8. 5, 37X^1? -*3 














ng/mL 


(%) 




20B#Ptg 






0. 2-0. 4 


100 








Gly^-N-Fmoc-^Xj):/ 


7 


4.7 


50 


100 




Gl y» Ly s^-N- (Fmoc) 


44 


0.4 


10 


20 


97 


Gly", Phe B, -N-{Fmoc) 2 -f^!li' 


30 


1. 1 


18 


40 


100 


Phe BI , Ly sP"-N- (Fmoc) ,-<»J> 


12.3 


1.4 


10 


20 


98 



m 2 . N - F m o c —f y X U VO^jS'ft 
(a) pH7. 4T©N-Fmoc — f >X U >OJS1t<fc©3li^{b 

y h K35tf%> N — F m o c — f >X V yOfflfefcmffi<Dfflgi(DmlC, 
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£\ 1 0%^3 L /l/X;W>*>' K^-g-WT (5 OmM, pH7. 4 

) k&ispu 3 7°c cr&Jb-s, 5fea^wpH^f*:?g) T-r>^o.^-hLfc 0 

^>a> (iv) ^^^tcIB«©M»J^) (ii) iftif^HtC 
^^fo ^H^lSttfcte, ti/2=14B<DN- (Fmoc) 3 -J >X V VtCO 

— flglc, pH7. 4 7?<DN- (Fmoc) 2 — f U >V>fg&ft3&&<D-ft& 

ja^ofco n— (Fmoc) 3— ryx'jyt* e>n/c 6 Biaojirais^ N 

- (Fmoc) 2 — T^XU^^imen^^ofCo -r&t^ N- (Fmoc 
) 3— r>X'J^«, <kD^>o< D*n7j<#B?£ftSFmo c^tb> 

^^m*-T5o th^^§tt^^y^ffpFmo c — T>XU pH 
7. 4^11/2 = 5 

l^ofc/UIM< : l : HCji-r;S>^ N- (Fmoc) 2 — C >-X D y&i^'N - ( 

Fmoc) S^^^rcoTfgi/^-xigJ^©^;^^^ 

>^<D^m&mc&V^ZnT^Z>fr$>%}tl%:\,\ N- (Fmoc 

) ig'ftffciMtfji^ (^ nc^r) 0 jigtfig^ (^M) 

PheBi, Lys B29 — N— (Fmoc) 2 — C^'J^ [#U (G 1 U4 
T y r ) ] U V^Wi^tC J; D«iJ^f§ t 9 %(D^?g'I4^^L, «<D-T > 

x'jytN- (Fmoc) 3 — r >x v y<Dm<D^m(Dmm&^to n- (f 

mo c) >£:M%tU N- (Fmoc) 2— r>XUyiD*^t;V 
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(29) ^2000-5 1 5 54 2 

) &£So -Tftt)^. N- (Fmoc) 2-^>X'J> (fcfcfc fcgfttf JSl^) 
iS^Of^fflOtb^iSl/^^^nSo ?*t>*>. N- (Fmoc) 2- 
-OXDV^N- (Fmoc) 3— r>XU><DjEL^^*\ ^IhUS-^jE 

aiV : STZ77 h<DmH<DfommMzJSilttP h e". L v s bz9-N- (F 

m o c ) 2 — fyx'j xDmm&*§-oy$to&. 



m 




/7V7 y V- 


A ( n = 
5) 


fcffc^/UCD^ (2.0ml, 20% DM S y 


2. 0±0. 2 


B ( n = 
5) 


NPH-th^y/!)^ (7A^yN) (3 


12.0±2 


C ( n = 
5) 


N— (Fmoc) 2 — T^^y^ (3mg/7 


11.5±L3 



(b) jEUf^y h^©P h e"»', LysB29-N- (Fmoc) 2— Y>XU>© 



( F m o c ) 2 — fyxu yoSMFffili&s ^^^"FT©^©*^© 

U NPH — fVX'J IS&Zf (Fmo c) 2 — f^X'J> (3mg/^y h 

m*H2jc^-r 0 -r&t^ *w>xu> (03) £nph — r^x'jv ( 

{gjfB.m&frtE><D®mZs ty/zWZtl^tlSftfflt 1 0mST*m%rc o (Fmo 
> {£jfa«f^fr£©leHg&ti/2#2 6B#|Brefi#fco CtieMtt (Fmo 
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c) 2 — fyXUXDSMtt, ^OH^ttKtC^L, NPH— r>xu 

m(D2^>(D (Fmo c) 2-<yX'jyiiTO5 [G 1 yAi , Lys B* 9 
] £ [GlyAi, PheB'] ^figU :©KT^iirc„ ISJH Or-* 
&^UT^&1^) ^^W^OV^T 1 1/2^2 2 — 2 4PfF^T\ Phe B 

Ly S B29_ N _ (Fmo c) 2-^zsxvytmmcAmi / fm%:mi<rc 0 
(c) n— (Fmoc) 3 — (y^yy\<$2y>^mftMKtt\^Tm , )!£v&z> 

^CD-f >X K y^fcltN- (Fmoc) 3 — {>XV> (5 0mNk\^X (pH 
7. 4). 1 0%DMS OcpT^n^tllmg/ml) ^ 3 7 0 CcV^^-h 

Lfco h v y^yt h u ^» (^nfno. 5 %w/w) ^o^fc D m 

^ 5 5)) £N- (Fmoc) 3 — T^XU^tf-^ 

mnmm 31. 5 os^ofgTtc & k> . t > v mm l/c 0 

N- (Fmoc) 3 — pH7. 4T4 : 6hU^i:hU^> 

©^yxuy^N- (Fmo c) 3— fyx'jyto^t ti/2#v ^en^no. 

5 £7. 5 BfFiSTjt A,f£ 0 

ffij3. STZ-i^i77hA(DPheB', Lvs B29 — N— (Fmoc) z-^f 
>XVZ/£N- (Fmoc) 3 >X U BDSTfe^OM 

Z> 0 CtO^xVV-e^, ffi^W^S ("^— V> (Pederson) 1 9 8 9, ^ 

15*0 £ % t . £j 9 0 %(D 13 -mmmmt^x Y\y-fvvviy^K^K>mmzn 
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"tV5« CCO^-yhti, (jE^VX'J >l"^;l/<D 1 0 — 3 0 

„ Mtinmm (> 3 0 Omg/dl ; 3*17 7 h©iEf^l/3-Xl^;l/ 
(i9 0~l 0 Omg/dl 3) , ^.fctfgfbft (catabolic) T*&3 0 

i avfomMMz, nm^y hoiEn^wmmtu<oi 0-20% (o. 3 

~0. 8g/S/7 7h) JCiSTLT^So STZ77b(DW^IWffl 
n-XU'W&IEttlcU HE^te^y hfcPtKtfe (anabolic) tiCIU, ffi 

-oxu>©miiia#tt, mmmm$h&rmT*&%o zrciBmoimmruh^ 

n- (Fmoc) 3—f yxu is(,mm<Dmgmmr?m*:ti-t2>fr£ofr*w 
m-rzrcMc mmmmno 2 s t z ^ y h **<d<< >x«j> (a 

$k 25miL. lmg, 1. Ornl H2 O- 1 0 %DM S OlC^M, n = 4), £ 
TcitN- (Fmo c) 3— OX'JV (B?¥, 1. Oml H2O-10%DMSO 
n = 4) <T>m®&T&m*ft1&vrco M^3-XM;l/i:SB(D# 

b^d^^v^-xi^u*. mmfo&fr-orco -r Birm 

&#f£2 Bgfr6ttJfgLT. ^/Vn-X U^;Wi 9 0 - 1 1 Omg/dl £{g< % d 
(Df&^Vl/in—XU^/Wi 6 B@i:Tl^ fc c 7 Bate, 
ic&i^T, 2g¥<D^y MHT*r*a*4*35Pofe 0 N- (Fmoc) 
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te&t/xsE 3ffin?fctK AmtBMVZft^tlO. 5 7 + 0. 08tl. 43± 
0. 1 4 g/^-y h/BT&ofc (f-^^LTV^j;^) 0 -r&fc>*K N- ( 
F m o c ) 3-^f>X'J ><W[h]&#«, 4 B (tH5i#^ 2 B fliinfdlHC ) 

Tm&-V&Z>C£l,C&r)mm~?%Z>o ££>KN- (Fmoc) 3-^yx'jy» 

P h eBi , L y S B29_ N _ (Fmo c) h 

mm(Omm<D9BmcST Z^m^y hiC N- (Fmoc) 2-^yXU^ 
^[U&Tai* (Ap, 3mg/^>yK 2. 0ml 20%DMSO, n = 5). f; 
rcte^fflifm^y^V y (NPH-tb^yX'JX 7A'J> (Humulin) N 
\ H I -3 1 0) (Bp. ^>y h 1 P5£fcD 0. 7 5ml (3mg) s n = 5) W 
HU^Tait^T^^fco CP (n = 5) &Cte, tTt^WD^ (2 0%DMSO£: 
2 

ml) S#Lfco lfii^W3-x^;^l5BSiJ^L/co 

¥^^-To 06^^-Tck-5^. HPLCilL/cPhei", Ly S B29_ N - 
(Fmoc) a—O-XU^WHIJ^TS^, 4 BF^frfcoTIESfM^SI 

*»U ctiBcos^'fes TZ77 h : e-r;i/©^Bco<*«mip^±#^-&rc (^11 

I) o N- (Fmoc) 2-T>XU>^ rf5l5<D (^tt) ft^^ffl'ftMMtl £ 
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(33) Rp«2 000-515542 

) o tvwumiitfcmm. (pH7. 4) *t**^d^t^d. mmmz&T®. 

mT'liiEWlC&^T^te^rctt), :tli)WN- (Fmoc) 3-^>X'Jy 

M4. (2 Fmoc -^>X'J ><D£W£& 
(a) (2-X;I/4-n) Fmoc-^f>X'J> (S u 1 fmoc — OXU <D 

Ltc 0 cmt 7;l/^-UV«jc«ttS (»*b<«, ffiMM) cm«& A D y 

tU ^"LT— tStiC. 9fi(Dfg!l (#J;U;£\ CHaOCO-OSu) <D'|£g&, 
fR&<Dmfatel±&W%*3-*.l3L\i\ Ottf^nn^^y (DCM) >P 

«O0. 9»^DnXMy^Fmo c-OS uWt5t, (2-X;l/ 
*) Fmo c -O S utf-^mcmZfttc (i) „ 2feT?Ri = S Oz H, R2 
= R3 = R4=H, A = OCO-OSu) 0 l^IWltW^i:, 

(2-X/l/*) Fmo c-OS uXXf;V^yX'jy(D75/S^ 
-££-frT, -OXUVK (2-X;l/*) FmocI^iAb/c„ MfSfc^JcM ® 
flt (pH7. 4) t&mcDMM (-2 0SI) ^TtT^ofco jS*r£**Sttft& 

„ £tim*7}<mm<:isrco hp l c##r«, k«x^* ( m /z 6 4 1 1 
) 

•vrnfe^tcm, ^p,< (su 1 fmoc) 2 — r>xu 

fc^Lfco R*S*r-feh-hU7i//7k (1:1) *T*tT?i: 
. 2&i£&ffflBl*. «»X^WV (m/z 6 7 13) fc«k D W^Stlfc*} 
(Sul.fmoc) 3-^yX'J^ofco 
( b ) (2 -X;l/*) Fmoc-^f^'J >©Stefl:©!8$S£fl: 
(S u 1 f mo c) 2— OX'J V£\ pH8. 5 (0. 1M NaHCOa) 
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(34) 2000-515542 

T*3 7°CT3 6R#F^ *fc«pH7. 4 (5 0mM^^X^M) T'lOB^ ; f 

n^n 1 1 /2<mt 1 2-1 sKsmteBmr^y^^—h-rzi:, 
^)^y\z.m-otc 0 cmz, tiffin? Lc&^ffl-rsc^iCcfc'x 

0 ( S u 1 f m o c ) 2 — Y U y(D«£Dvi-s;l/^e>^\cr)AP7K^«. ( F m 

0 c ) 2 — < >X U >(DbU7kftM£tm\,Tmfr-o Tc ( p H 7 . 4 , 3 7 "CT 2 

1 BP^) o 

(S u 1 f mo c) 5%»?g'l4^WL, 7k^T&$?& 

^Jg^-To pH8. 5T?3 7°ClM'>^^-b-f (Sulfmoc 

ffitim'&tgMc&Ktym-rzt, 1 1/2^ 4-6^-^ miM^m^yx 

(c) IE3t^y h'NO (2-X;l/*) Fmo c— r>XU>0#lslMKrtS-^0 
(Sulfmoc) 2-^>XU>(DS^ffi?g'l4^PPfi5-r§/ci6tc. J&T® 

i&ot?^ -jEn^vYK, *m<D^yxvy, nph — fyxvy, £fc& ( 

Sulfmoc) 2 — r>XU>^#0MJert&#tLfCo i*^3-XL/^ 
# 2 BP^iil^Lfco 03tt, ( S u 1 f m o c ) 2 — ( >X U >^ 2 4 Ufl^t) 
fc o TffilM^lfl* Lfc<I £ ^^-To {glM^fr £ (OHimiis 1 1 / 2 H= 1 4 

$$mv&zrco m&is&zfN PH-^yxyyoi^ t i/2{fi&. ^ 

nftl8^FI (03) ZlOV&ffl (02) tc^ofco (Sul fmo 

c) 2— fyx'jyolium ^P^(om«IS^ffl^r#^^ -T^^^ffliSS 
fc&NPH— fyx'jy^D i . 5~2^5A^fc 0 ;ine>£>£S 

Ute, ^yehnT-TT^mv^c^nfc (Su 1 f mo c) 2 — T^X'J XDijP 
7j<#ft?M<DMlc-grt3o -T&fr-fe, 7;V^-l/y^0 2{3i£DX;V^^a^ 

, 914©^ h>0^m3iJ^^*n$^ fi£oTSu 1 f m o c mM(Dl]U7kftM 
#2~3{giiJja£-e;fco (Di&MKftf 3 s u 1 fmo cl^tttit?. 
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(35) 000-515542 

yfr<b<DSul f m o c m<DWLmo>m&fem*, i^Fmo c»<fcO«SAHc 
*#frofc (&J3 0fg) o fcT. -r>xy>tCSu 1 fmocI?:IAt5C 

^ffl(DJ!S(i, s u 1 f mo c — < >X'J >i§#i*^OV^Tt^T$>^o 

fflj5. T^y^fe^t^^^^^^fli^^XUV (N-Fmo c -fe^tf 
C-Fm--f>X'Jy) jfagteOfm 

N— (Fmoc) 3— fy^yy (64. 5mg; lOftmol ;60^mol 
CDZAs^mn^ 1 u^tf 20(DC-*aS!g|«fc:o^ 

T) o--hn7i/-;l/ (2 5 Ojimo 1 ; 3 5itig) ScfcteN - n Fn^ 
^^^y^f^F (2 50|imol ; 2 8mg) ££&lc, 8ml<Dv^^-;l/*;l/A 
7*^ F (DMF) (^*X^> (Lab. Scan.) N ^U>, T-<;l/-7> F) 
?§ft?U r^fg^4°C^^SPLfco 0. 5ml<DDMFffcDN, N' -v^^n^ 
vvl/^l^v^ F (D CC ; 2 5 0mmoU 5 3mg) SiS®-^ 

P^v'^^ia^iliLTI^SL^ N— (Fmoc) % 
L> 8ml<DD 

MFlC&MLfco lm\(DDM¥rp(D9-7)V*V>—;l*$y— ;l/ (2 5 0/xmo 
1 ; 5 0mg) t'f^.&y—Jl' (25/iraol ; 1 7mg) O^^O^fCo SfSiS 
£#j£:M?ST*— TOSbfco x;l/Tfefci§^-^T^ 6 2mg<DN- (Fmo 
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(36) ^2 00 0-5 1 5 5 4 2 

c) c- (Fm) n-^xy>«Hft, 

N — (Fmoc) 3-^y^iJ>0 / s*D--9-7/l/*b-;l/^^;HXf;l/C 

- (Fm) e-e&ofc (n = 6) 0 

ffl]6. ^M^SFm-^^'J^ (C-Fm--fyX'jy) (7)M 

t ;l/ (t-Boc) s-^yx'J vcDUBkofcafrk:, ^ 

- t e r t Y (5 6mg, 2 5 8 fi m o 1) £ N DMF (4 
ml) t^(D-r>XU > ( 1 0 Omg, 17. 2/imo 1) th'Jx^7$y (1 7 
4mg. 172/imol) ©*^bfcJf#KSffilC*n*.;rco KJftii^a^i&S'T? 

^bfco nznrcm£.fmm& osmg) ^ ct^tefflb 

fc 0 #tfrH PLCS, 2 7. 5 #Ti§arf 3 1 OCD^&^J&tl^bfco 

OmlODMF lCi§fi¥U ±IBbfc o -— b n7i/- /l/£fcti 

££\ ±8B(D-r 5 £V-;V£>#£TT 9 bx;t^ * Jl/fcEJS*-^ 

laRx-^vetfcie^^rrc^ n- (t-Boc) 3> c- (Fm) n — r>xu 

>^*^bT#fc (8 7mg) o ^^*^TTP2 05T^b, 5 ml Ob 
U 7;l/^-nfffl6^?aT 1 B*HJ«U!U N -*4^ t-Boc «Hg£l$£bfco 

iSfe^bfco C- (Fm) ©1R^{*7 9mgTfeo 

ffU7. (Fmo c) i -II H&gfrJl/^y (Fmo ci-hGH) OUga 

hGH^rHtc l 0&^U <:tit±SWM-e^§i:tK.P.nTi^„ Si: 
S02 4HflhGH <Dmm^~^(D b^;V£r#x. S5J8fPffl14 (Bfetttt) h G H 
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(37) ^2000-5 1 5 5 4 2 

2M££>hGH (/W^f^yoi;-yi^7/l/ (Biotechnology General) % 
Ufr*f*vh (Rehovot) , -YX^x;W ; 9. 2mg) 0. 1M NaHCOs 

(2. Oml ; pH8, 5) KfeBL. DMSO (0. 1ml) (DMSO© 
l^jgt, -5%) % ®m*0°Cia$tVLrc 0 l 0/i1©lSiOFmoc 

-OSu (DM S Off 1 8. 5mg/ml<DXhy ^?£fr£»£L7c) %im^ @ 

(DFmoc-OSu fc^tf 3) ^rTJPX. 3 0 7 0 CT— fft, Tkfcl 

**LT38*Tbfc 0 ^WIHP LClC<fcD. **<DhGH (t»O-2 0%;« 
&B#H3 Ot* ; RP-8*7A ; 2 5 0 x l Omm ; ^;P^7 (Merck) ) fclfcfi&F 
moc-hGH (^©~80%;^t^3 27« fcfcfeSfS^ 20©^t% 

gVJi, 0. IMONaHCOs (pH8, 5 ) 3 7 *CT-r ^a."*— h 
•T^. Fmoc-hGH (lmg/ml) *^*^<D h G H^^to 3f^O 
mt7'j3-h^»3, ^«rHPLC*f^*ffS:ofc (RP-8^J7A) 0 F 
mo c-hGHfrfShGH'MD^ ;*3fe<D h G HKMffctZ 

IV fcaVT «k 5 fcl, Fmoc-hGHIi, **0*;V*>©S$(«S^flBO 1 
pH8. 5 (3 7t) T?t&6BIS. £fcfci:pH10. 5 (3 7°C 
) T*4 0F^ Fmoc-hGH^>^-M-5i:, H P L Cftffi t&mW 
tiGMSmiC* K> «lt5 ft£tem&ttX<D h G H*#Afe„ 

IV. 3 7 0 C-ecp^^j.^— ->3 yiCt^Fmo c-hGHfrW^OhG 
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2000-515542 







3 ^^te^/V^-V^ 


hGH— <Dm& (2) (%) 


hGH 




100 




Fmoc-hGH 




15 




Fmoc-hGH 


1 H , pHlO. 5 


25 




Fmoc-hGH 


40.pHlO.5 


100 




Fmoc-hGH 


1 B , pH8. 5 




23 


Fmoc-hGH 


2 H , pH8. 5 




62 


Fmoc-hGH 


6 B , pH8. 5 




100 



(1) S^flfth GH<Dffi£te N 2T— h^— (Gertler) 6, 1 9 8 4^ £<fc 
Dfforco **<OhGHti % Fmoc-hGHlClfflLft^ft (pHlO. 5. 
3 7°C, 4 0) ~F?^±»C^T*ofeo 

(2) Fmoc-hGH (lmg/ml) HO. 1M NaHCOs (pH8. 5) 

LCtCftbfCo WhGH^Fmoc-hGHM^ h G H&C*f 

M8. N-Fmoc -b7xl/^>yj:-b77^>y-0-FmXXr;PiDii 

t7il/^>y [7- (D-a-75/7x^;V7-feh75K) -rXT-trb^- 
^77DX^7>i) fcj\ ^ARItt® (-) t^hm^m (+) tc^fLT 

(Fm) gig*. 757S (N-Fmo c — b7iU4 1 '») *rc«XXx;Vffc 
(i) (a) N-Fmoc-^iU^XOlS 

^nn^^t> (DCM; 2. 5ml) q*<0**7 ^\s*Z/Z/i&ftm O^v (Si 
gma) N tRH ; 5 Omg. 0. 1 4 4 5Ut;W i:h'Jxf;b75> (2 9mg. 0 
. 2 8 (DmnWmm^ DCM (2. 5ml) ^Fmoc-OS 

u (14 5mg, 0. 4 3 5^HtT^TbTijn^fc 0 1« 
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(39) 0 0 0-5 1 5 54 2 

^ufco zm*DCMic®ML. mmt\^tc7k ( P h~2) , fcts&xtttmfcv 
*huz.rc 0 tmLTc^m^mmu x-f;i/t«tT, tlc a-?*; 

8: l : l) fcMHPLCft (3 3MtB, ^fifcaaHTF 
T***0-b7x^>'Vii6. 5#7?i$m-rs) ta^JSrt^i:, Fmoc- 

FAB) « N N-Fmo c-t7il/+^V(DWtl/c^fi (M/Z 
5 7 0. 1 [M + H] ♦) Srfffco 
(i) (b) Fmoc-b7i^XDinI^ 

^(D-ty x \s3r->Z/£ F m o c — C7i U^->XDm®^<DPJ^Orc46tC. 
Hfe^F^^® (Staphylococcus aureus) (0. 5ml/#^X|i$@iW) 

^^c® (Staphylococcus aureus) <DMM%W ^^O^J^Kio^T^tfT Lfc 

fCo 



:VI. ^(Q-b77l/^y^N-Fmo c — te~7 T l/^zsZ/(DinM£} 





pH7. 4,Z7TC-?<DW 


#-T5^(mM) ! 
(IQo) 


tzmti M (%) 






0.9 | 


100 




IB 


1.5 


100 




30 


5.3 


100 




60 


18 


100 






23 


6 i 


FiDoc-Wt^ 


1 IB 


15 


10 


Fidoc-^!^ 


30 


9 


59 


Fmoc-t77l'*^/ 


! 60 


4.5 


100 
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(40) &m 2000-515542 

■T5o -YV^a^— ^3>i±x 5 OmM^XW, 20% DMS0^<D« 
©t77l/*^Vf /"cttN-Fmo c-b77l/*v'y (10 0/ig/ml) 
TpH7. 

N-Fmo c-^il/^V^gttTfeS (—6%) 
o 6BF^ ( P H7. 4, 3 7°C) 7° W>+a^- ht2> t, «»HPL 

WlC f^#c#'l4<D gf8$FRg&{t § #\ N-Fmoc-fe7xl/^>^ 

-t7i u^i/y©fi?n§gli#ffl(t P h tumr^m^it^m 

£5£1£. *emci^»^nsc:i:tc»H"r«J:-5-efeSo N-Fmoc- 

(ii) -tr7ai^->>-0-Fm3:Xx;V (-tr7il/+^y7;l/tb-;l'^f;l/ 

31X7^1/) Oil 

(a) N-Boc-t7xl/^» 

DCM (3ml) ^<Dtt ^\s*i/yi)0$!m (5 0mg. 0. 1 4 4 5'J : E;l/) t 
hVJL^)\sT^> (2 9mg, 0. 2 8 <D7j<^Lfcj«M»^ D 

CM (2ml) rp<DzJ-t e r t -7^;l/5>;&-#*- h (9 4. 2mg, 0. 4 3 

2^'j^/v) ^ifio^fco sjtSii'&ift^iasTApjaL. tlc (i-y^y-;v 

-.WtMuks 8 : 1 : 1) fc«fc KD >lltt©tof^«##£ft£< 

£T\ giBT?— 0fcflH$Lfco ^SfSii^^DCM (2. 5ml) 75«?U H 
Ittbfczk ( P H~2) , 7M3£tf£*tofa?JfifflU JfeK^T^^^A-CSe 
gfcbfco r;V G*j£u 4 0~6 0°C) 7*838;* -ti\ » 

SSU MP5?*X— - r;V-e^fc?fbfCo TLCtHPLC^a^- 

(b) -b 7 1 l/^y > - O - F mxxf ;l/ 

DCM (2ml) ffiON-Bo c— b7xl/4 1 >'y (2 5mg, 0. 0 5 
)V) , 9-7;V^Ixzi;l/^^y— ;l/ (2 2mg s 0. 11 2 5';^) fe«fctf4- 
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(41) $#g2 000-515542 

i?*2-JV7$S fcT'J^> (13. 7mg, 0. 1 1 2^U^;V) <Dzkftbfdt£ftg 
DCM (1ml) 4>(DDCC (2 3. lmg. 0. 11 2^U^-;l/) (DmWz 

d?Ut*is>imm*ffi£;Lrco (2. 5ml) ^ICIMN 

a h c 03 mm. 1 0 zk&cta^^-e 2 mam u wmm. 

*^ATi£*tL/c„ ^^^^-^T, fljM*<D@#:£:t#T, Ctl^ix-f 
Bo c-t7x^i/y-OFmM (TLCfcHPLCTiS 
W *ntCo ffl£*»@f* (2 5mg) ^ 1 mIOT F A : D CM (1 : 1 v/v) m 

#&xx^/l/£:t#fc (TLCtHPLC SWJBf) 0 

0(19. (7;l/^-U-;V^ 4-°'J$^->>-B [(Fmo 

c) 2-pmxb] comm 

PMXB) te. ^AI^'ffiM (-) Klil,Tm$h~?$>Z>o PMXBIi, 5 00^* 
r^/g&^S^rWL, CM, M^4- (9-7;l/^-^-;l/^ h^5y^;l/,-K- 
;l^4^>;l/) 7x-;l/-^fM;l/tN- 1 )A^f;l/t;l/7x-b (Fmoc- 
DSP)^{gfflLT> FmocimfafJiiitSui:^^ F m o c 
-D S PtSHI F<D^;l/itfis PMX B^OWOigje^^-r^-e^ 

(Fmo c) 2 - PMX BtDpilOfc a6fcl. H2 O (1ml) ^OPMXB 
V (Sigma) , }fcffl ; 1 Omg, 7.2(imol) i: (Fmoc-DSP; 7. lmg 
,14. 4/imol) NaHCO3(DM(0. 1 M, 0. 15m 

m\ \ : (Fmo c) 2-PMXB t*5&<D P MX B (DlnMtl 
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(42) 



^fS 2000-515542 





torn 


(mm) 


^mti (1) (%) 






0. 05 


100 




3 0 , 37^, pH8. 5™ 


0. 1 


100 


#3fc<£>PMXB 


6B,37lC,pH8. 5® 


0.2 


100 


*5le©PMXB 


3 B , 37t;, pH7. 4® 


0. 055 


100 


^^OOPMXB 


6 B , 37*0, pH7. 4® 


0.228 


100 


(Fmoc) 2 -PMXB 




5 


1 


(Fmoc) 2 -PMXB 


3B,37t.pH8. 5® 


0. 125 


80 


(Fmoc) 2 -PMXB 


6 0 , 37t, pH8. 5® 


0.2 


100 


(Fmoc) 2 -PMXB 


3 B , 37t, pH7. 4 (2) 


0. 227 


25 


(Frooc) 2 -PMXB 


3B,37t;,pH7.4 (2) 


0. 35 


64 



(2) -O^raT*— >-H>&s 1% DMSO^ft^O. 1M NaHCO 
3<£cDPMXB, &tz\t (Fmoc) 2-PMXB (100/i g/ml) »Tp 
H8. 5Vn-^Tc 0 

4 0ftV (ffiMO. 8ml/#) 70%m?SA (0. 1% T F Azkjg'14) 
tf3 0%^B (T-bh-hU^ : 7K 7 5 : 2 5^©0. 1% TFA)fr5 

1 0 0 %^B ^-^cD^ff^SH^ffl LTfr £ofc##rH PLC (R P - 1 8 ; 

250X4 mm (Merck) ) 3 9^tWSiS^4«^b/c 

(iin^owepMx B«^a i 3. 5#-e&&) 0 mzLfmomfo* 

PLC JCfrttT. M^^tl^ffco (Fmoc) 2-PMXB 

x^?h;i> (fab) -eMt^t, ccD{b-er^ov^T(DMJ^nfc^« ( 

M/Z 1 6 4 7 [M+H] + ) ttm^tltco 

(Fmoc) 2-PMXBt»PMXBO$iI^ £CF<D£ 9 IC^O 
f^^T^'J^ b fc : *B§® (E. co I i ) XMifi fc DO. 5ml) © 

(Fmoc) 2-PMXB t*5|t(7)P MX BcDMSOtiiloWD* 

flfcU ^MH (E. coli) <Dmn*W±'Z : &Z>%}t}K-O^TfttiTL, ^ClI^) 
ii^i^r 7 0 0 nm-V<Dmm%:W\7£? £ <l <h K: D fRffi Lfco 
avIUc^^dK:. (Fmoc) 2-PMXBtexR£14 (~ 1 %) ^250 (t 
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(43) »g2O0O-5 1 5 5 4 2 

i/2ffittx pH8. 5£7. 4-£^W?n~3 1 B) T\ «fc/u£S14 



) 

Sigma) , tKS) Af»&W»x^;Vl?|fcttjiWHLTW«L7 v Co ^>U>-0- 
Fm^ ±IB^ij8cD-tr7x^^y-0 F mXX^WCOV^Tfe^LfcJ; 5 IC. 

£D i?Z/io£XSD C C tSJS^^rr-&figbfco D C M-x— t^WpSJH 
£/»H^f?*SII Its TLC^HPLC 8T«B*ttfc*»k£#»*»;fc 

o 

ffjjll. Fmo c -yp^7/P- ;l/<PgBg 

- (^y^D^I/75y) -3 - (\-1"7*M*ri/) -Z-fu>\S—M 

Fmo c-^o^yn— ;l/<DfUg|(Dfc«6Jc: N DCM (2. 5ml) tOFmo 
c-OS u (1 7 Omg. 0. SO^'JW ^ i?t?uu*2> (DCM. 2. 
5ml) 4»cD (±) -MyD^/o-;!/ (5 0mg, 0. 1 7 5U*A>) £ HJ 
x^;l/7^> (3 4mg, 0. 3 4^D^;l/) ©»j$»*ic, S^TiTFlT 



-43- 



(44) tftm. 2000-51 5542 

fccn^U-y?^LT> Fmoc-^n^yn-^ifco £j»£T 
LC (1 : mm '■ 7K 8 : 1 : 1) £H P L Clc£ DP^S^ M 

fre&ofc (I^C^ftTt^D^/D^I/i: Fmo c-yn^ya-MS 

j#ff#ra«\ fnfm 6^ts i a iix^^ (fab) a, ie 

U^M/Z : 4 8 2. 2 [M + H] + £-^fco 
Fm o c -^ny7/n-;KD |5-7 Hl/t>J ^fflSftMM Lfe„ 

lfig/mk 4/tM) i:^MJgoyn^yn-;l/ , Fmoc-^n 

^yn-;P (H^l) % £fc«pH8. 51*3 7°CT7 BF3^ >*^~h Lfc 

fc 0 ^K:^%tcSttii$nfc^y-fen— ;l/©fi^ (Shechter) % 1 9 

8 2. ^oTS'J^bfco I Csofciu ^yynfl//- ;WrtE^y-fen— /1/SfctH 
^O^ftSN-Fmo c-/n^7/n-;H|IK|: (pM) ©fit** 

©~7%©^^Wr§o Fmoc-yn^7/a-;^pH8. 5 (3 7°C) 

-e 7 sp^-r ^ol^- h-r § /? -7 h u-r y >&m9bto<o 5 0 
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